Animal-Environment
Interactions

Livestock live within an environment complicated by a multitude of factors
encompassing both physical and psychological aspects of the animal's sur-
roundings. The thermal environment has a strong influence on farm animals
with air temperature having the primary effect, but altered by wind, precipi-
tation, humidity, and radiation. Ideally, the impact of the thermal environ-
ment can be described in terms of effective ambient temperature (EAT),
which combines the various climatic events. Animals compensate within
limits for variations in EAT by altering food intake, metabolism, and heat dis-
sipation, which in turn alter the partition of dietary energy by the animal.
The net result is an altered energetic efficiency, which can require dietary
changes in nutrient-to-energy ratios.

THERMAL BALANCE

Homeothermic animals maintain a relatively constant core temperature by
balancing the heat gained from metabolism against that gained from or given
up to the environment. This heat balance is achieved through the concerted
effects of physiological, morphological, and behavioral thermoregulatory
mechanisms (Monteith, 1974; Robertshaw, 1974). Too rapid a rate of heat
loss leads to hypothermia; too slow a loss to hyperthermia. Neither can be to-
lerated for an extended time. Under most conditions there is a continual net
loss of sensible heat from the body surface by conduction, convection, and
radiation, and under all conditions there is a continual loss of insensible
(evaporative) heat from the respiratory tract and skin surface. The net rate of